M anaged care has been deployed as a cost containment policy in the Medicaid program for more than 30 years. However, it is only in recent years that states have extended it to the beneficiaries who incur the lion's share of Medicaid's health care expenditures, adults with disabilities. 1, 2 Yet, although their enrollment into managed care grows, there is little evidence of its effectiveness at reducing their health care expenditures relative to the status quo, fee-for-service model (FFS) of care. 3 The characteristics that make beneficiaries with disabilities expensive, their complex, chronic health conditions, have led to conflicting expectations about Medicaid managed care's potential to contain spending in this unique population. 3, 4 In this article, I offer one attempt to resolve these conflicts by comparing Medicaid health care expenditures for adults with disabilities (AWDs) across 3 Medicaid program types, FFS, mandatory managed care organizations (MCOs) and voluntary MCOs.
Three general hypotheses have been advanced regarding the effect of Medicaid MCOs on health care expenditures for AWDs. First, particularly due to the challenge of setting accurate capitation rates in this population, capitated reimbursement may provide a strong incentive to MCOs to reduce care provision in general. 3, 5 Second, MCOs may reduce expenditures by improving access to relatively inexpensive services (eg, home health), thereby decreasing the demand for expensive care (eg, inpatient). 6 Finally, care coordination and management strategies (costly in themselves), may increase Medicaid spending to the extent that previously overlooked or under-treated conditions are treated. 2, 7, 8 Although these arguments are not unique to AWDs, scholars suggest that their effects may be amplified in a population characterized by low socioeconomic status and substantial health care needs.
Amid these different expectations, states have enrolled their disabled populations into Medicaid managed care (MMC). By 2002, approximately 75% of states operated MMC for AWDs in at least 1 county. 9 For each county in a state, Medicaid programs choose from among 3 major MMC plan types (if any), and whether enrollment is voluntary or mandatory. Primary Care Case Management (PCCM) is a fee-for-service plan that provides comprehensive health care and case management of primary health care services. The Prepaid Health Plan (PHP) is a capitated plan that provides limited, or carved out, services such as dental or behavioral health care. The MCO is also capitated but provides comprehensive health care. The variation in MMC plan types both between-and within-states poses a challenge for evaluations of MMC that strive for generalizability beyond a given market or locality. Garrett and Davidoff's collection of county-level MMC data for nondisabled beneficiaries made possible some of the first national evaluations of MMC. 10 Comparable evaluation for the disabled population has only begun to emerge 11 despite the population's disproportionate impact on state Medicaid budgets and relative sensitivity to the design and delivery of health care. 12 This article advances MMC research by providing the first national estimates of Medicaid health care expenditures associated with mandatory and voluntary Medicaid MCO programs relative to FFS programs for adults with disabilities. Medicaid MCOs merit particular attention because of their prominence in current and planned MMC expansions for AWDs 13 and their promise of cost-containment. 14 I specifically evaluate if, and how, Medicaid program expenditures differ on average by the county's MMC status. This so-called, program effect approach, estimates the effect of residing in a county with a particular Medicaid program type rather than the effect of being enrolled in a particular plan type. 10, 11, 15, 16 Program effect models are thus less vulnerable to the individual selection effects that may arise from enrollment into, or exit from, Medicaid MCOs and FFS. Moreover, the program perspective is likely to be of particular interest to policy-makers because it captures the overall budgetary impact of this programmatic change including any potential spillover effects. 17
Previous Research
The majority of research on Medicaid MCOs and health care resource use focuses on the nondisabled population of low-income women and children or Medicaid beneficiaries undifferentiated by eligibility subgroup. 14 Among those studies that evaluate Medicaid managed care within the past 10 years, national research finds that the implementation of Medicaid MCOs is associated on average with a reduction in the level of health care use 18 and total expenditures, 19 although the experience of a single state may depart from these average results as Duggan observes for California. 20 It is unclear if these findings are applicable to adult beneficiaries with disabilities. The health profile and health care use of the disabled Medicaid population differ notably from this betterstudied beneficiary group. Approximately, 45% of adults eligible for Medicaid because of a disability have a physical disease as the primary disabling condition, 33% a mental disorder, and 22% mental retardation (SSA, 2004) . Not surprisingly, their health care use relative to adult Medicaid beneficiaries without disabilities is substantially higher particularly for ambulatory care, inpatient visits, and prescription medications. 21 Moreover, MMC appears to have different effects on care use in healthy and ill populations. 17, 21 The empirical research on MCO expenditure effects among AWDs consistently finds that Medicaid MCOs are associated with a reduction in the level of average total expenditures per beneficiary with magnitudes ranging from 9% to 37% per enrollee. 8, [21] [22] [23] [24] However, with 1 exception, 21 each of these studies compares FFS enrollees to voluntary MCO enrollees. Favorable selection into voluntary MCOs has been sufficiently observed in other populations to suggest that these results may overstate the expenditure reductions attributable to Medicaid MCOs. 25 The single study of MCO effects on expenditures in AWDs that mitigates this type of bias compares mandatory MCO enrollees to FFS enrollees in 2 counties in California from 1989 to 1992. 21 However, geographic variation in health care practice 26 and secular changes in MMC during the intervening 20 years may limit its generalizability to the larger AWD population in today's Medicaid program.
METHODS

Empirical Approach
The objective of my empirical approach is to estimate the national average Medicaid expenditures associated with voluntary and mandatory Medicaid MCO programs relative to Medicaid FFS. I estimate models of the following form:
where, Y it is the monthly expenditure outcome in YEAR t , MMCO it indicates that the county has mandatory MCO enrollment, VMCO it indicates that the county has voluntary MCO enrollment, X it is a vector of individual characteristics associated with the outcome, GEO it is a vector of lagged and concurrent county characteristics associated with MCO implementation and/or the outcome, and STATE it and YEAR t are a set of dummy variables to control for state characteristics and secular events that may confound the relationship between plan type and expenditure. The reference group is Medicaid beneficiaries who reside in FFS counties.
I identify the relative expenditures associated with each program type from Medicaid program status variation within state-years, conditional on the observed personal and county characteristics. In any given year, there must then exist within-state variation in Medicaid program status. To check this assumption, I calculate the frequency of sample observations from states that vary the Medicaid plan type by county in the year of that observation. All states and the District of Columbia are represented in the study sample, and 29 states vary their Medicaid plans by county for adults with disabilities in at least 1 year ( Fig. 1 , Available at: http:// links.lww.com/A1380). My estimates derive from a subset of these 29 states where the MEPS sample includes residents of the counties that vary by plan status, or approximately 41% of the sample observations from a total of 18 states. Indicator variables for each of these states are included in the model with the balance of the states grouped into 3 program-specific groups, states with FFS only, states with VMCO only, and states with MMCO only. 27 A potential threat to the validity of my models is county-level omitted variables bias. I considered several strategies to mitigate it. County-specific time trends are one possibility; however, even in large datasets it is often impractical to include them. 10 Difference-in-difference models have been used in MMC studies of the nondisabled, 10, 18, 27 but it is unclear that a relevant comparison group can be constructed for this population given its health status and very low income. My strategy addresses omitted variables bias by including lagged county variables to account for potential changes in county characteristics related to expenditures that may also influence the state's implementation of Medicaid MCOs. 17, 28 Concurrent and time invariant county factors are used to address additional geographic and market characteristics that may modify the outcome, independent of the beneficiary's plan type. 10, 27 Data I merge several datasets by the year and the subject's county of residence. The Medical Expenditure Panel Survey (MEPS) is the source of individual-level data for the study. 15 The MEPS is a representative survey of the US civilian noninstitutionalized population. Its overlapping panel design consists of 5 in-person interviews over thirty months to yield health care use and expenditure data for 2 calendar years per household member. The Medical Provider and Pharmacy Provider components then survey providers identified by household respondents to capture more complete information on health care expenditures and payer sources. I pool these MEPS data from 1996 -2004 to construct a dataset at the person-month level.
The Medicaid Managed Care Dataset (MMCD) identifies the presence, type and enrollment mechanism of Medicaid managed care plans for AWDs in each US County between 1996 and 2004. The data collection protocol is based on methods developed by Garrett and Davidoff (2003) to construct a county level dataset of MMC status for low income women and children. I used the following data sources to define MMC plans, identify their service areas within states for AWDs, and identify whether enrollment is voluntary or mandatory: (1) 
Variables
The study outcomes include the probability of any Medicaid health care expenditure and the level of Medicaid expenditure in the month. Both total and service-specific expenditures are assessed including inpatient, prescription medication, home health, outpatient, emergency room, dental, and other medical expenditures (eg, medical supplies and equipment).
Control variables at the individual level include age, sex, race/ethnicity, highest degree earned, marital status, employment in the past 12 months, annual income, family size, residence in a metropolitan statistical area, and health status. The health status measures include global measures of self-reported physical and mental health and activity limitations. Self-reported measures of global health are commonly used risk adjusters alone and in combination with activity limitations in studies of Medicaid beneficiaries with disabilities. 33 At the county-level, I include the percent of all residents below the federal poverty level, the percent of adult residents with at least a high school education, the number of physicians per 10,000 residents, HMO penetration rate, and the percent of households with a SSI beneficiary. I also include indicator variables for the presence of a mandatory Medicaid PHP and a mandatory Medicaid PCCM. Beneficiaries in Medicaid FFS or MCOs may be dually enrolled in a PHP for a subset of their care (eg, transportation, dental, behavioral health) as determined by the state Medicaid program. Additionally, PCCMs may be used within FFS counties or as an alternative to MCOs within voluntary MCO counties. Research has shown few differences in health care use among adults between PCCMs and FFS. 10, 11, 18, 27 However, because the impact of PCCMs on intensity of use or expenditures for AWDs is unknown, a dummy variable is included to control for any potential confounding influence.
Finally, state dummy variables adjust for residual statelevel characteristics that may influence the county's or individual's MCO status and the outcome such as the state's political environment, Medicaid program cost, public opinion, special interest group concerns, and industry factors. 34, 35 
Analysis
To evaluate the level of health care expenditures, I use 2-part models. The 2-part model accommodates the large proportion of 0 values in this person-month dataset by first modeling the probability of any expenditure, Pr͑ y i Ͼ 0͉x i ͒, with logit regression. The second part of the model then predicts the mean expenditures conditional on any expenditure, E͑ y i ͉x i , y i Ͼ 0͒, using a Gamma log generalized linear model. The overall predicted expense is obtained by multiplying the 2-parts of the model, E͑ y i ͉x i ͒ ϭ Pr͑ y i Ͼ 0͉x i ͒ E͑ y i ͉y Ͼ 0, x i ͒. 35 Standard errors are estimated using a Huber variance estimator, 36 where observations are clustered by primary sampling unit to account for the com-plex survey design of the MEPS and within-person correlation over time. All analyses are weighted to reflect the civilian noninstitutionalized, adult disabled Medicaid population in the United States. Dollars are inflated to 2004 using the average consumer price index for goods and services purchased in US urban households.
Both regression coefficients and average partial effects are estimated. To obtain the average partial effects (␦), I estimate the partial effect of Medicaid plan status (x j ) on the conditional outcome E͓y͉x͔ for each observation and average those estimates:
In the context of a 2-part model, the partial effect conveys the combined effect of both parts of the 2-part model on monthly Medicaid expenditures such that
where i is the ith observation, ␤ 1 is the parameter estimate from the logit model, ␤ 2 is the parameter estimate from the gamma log model, and (.) is the predicted probability. Bootstrapped confidence intervals for the average partial effects are estimated around the mean of the bootstrap average partial estimates.
RESULTS
Approximately 50% of sample observations derive from counties with FFS programs, 20% from MMCO counties, and 30% from VMCO counties ( Table 1) . On average, nearly 80% of the population has some Medicaid health care expenditure during the month. Unadjusted mean monthly expenditures range from approximately $440 per beneficiary per month in FFS and MMCO programs to $600 per beneficiary per month in VMCO programs (P Ͻ 0.05). On average VMCO beneficiaries have a lower probability of ER use, and a higher likelihood of outpatient, other medical, and dental care use in the month than FFS beneficiaries.
There are no significant differences between Medicaid programs in the regression-adjusted average probability of an expenditure in the month nor in the total monthly Medicaid expenditures (Table 2) There are some differences in spending by program across specific service categories (Table 3 ). Beneficiaries in MMCO counties have, on average, a lower probability of any ER use during the month (␤ ϭ Ϫ0.59 ͓0.25͔) and higher monthly Medicaid spending on dental care (␤ ϭ 1.04 ͓0.28͔ conditional on any such expenditures. Conditional on any expenditure for other medical services or dental care, VMCO beneficiaries incur higher average monthly other medical (␤ ϭ 1.05 ͓0.24͔) and dental expenditures (␤ ϭ 0.63 ͓0.24͔) than FFS program beneficiaries.
Two-part regression results tell us something about why expenditures may differ between plan types (e.g., a reduction in the probability of use, or the intensity or cost of care). However, they do not readily convey how much more or less the Medicaid program spends (if any) per beneficiary in an MCO program relative to FFS. The average partial effects provide such an estimate (Table 3 ). There are no between group differences in the average total Medicaid 
DISCUSSION
State Medicaid spending accounts for 22.9% of total state expenditures, now surpassing spending on elementary and secondary education. 37 To reduce the budgetary impact of the Medicaid program, states are increasingly implementing Medicaid MCOs for their more costly beneficiaries, adults with disabilities. 38 -39 This study's principal finding suggests that states consider additional policy tools to contain health care expenditures in this population. Relative to FFS counties, average total per beneficiary Medicaid expenditures do not differ in mandatory or voluntary MCO counties.
The study's findings contrast with the small body of prior research on MMC and health care expenditures in this Medicaid beneficiary population. Relative to the majority of this research that examines VMCO enrollees relative to FFS enrollees, the differences may be explained by the likely presence of favorable selection into VMCOs. Yet, even the single study examining mandatory MCO and FFS enrollees observes relatively lower expenditures among MCO enrollees. 21 There are several plausible explanations for the contrasting results presented here. I evaluate Medicaid MCOs and FFS from the perspective of the program rather than the enrollee. Beneficiaries who reside in MMCO counties may differ from MMCO enrollees because states must permit disenrollment from mandatory MCOs. 29 The proportion of beneficiaries in an MMCO county that deviates from the "program," and the characteristics associated with them (eg, health status, age, care preferences, etc.) will then influence the direction and magnitude of difference in the program and enrollment effect results. Alternatively, variation in MCO characteristics and experience with the Medicaid program may explain the outcome differences between studies. The Lo Sasso and Freund study (2000) evaluates enrollees in one well-established California Medicaid health plan 21 ; whereas subjects in this study are likely to be enrolled in MCOs that represent a wide range of experience with the Medicaid program reflecting variation across markets.
Capitated managed care has generally been associated with reduced health care use for pediatric Medicaid beneficiaries with disabilities or chronic illnesses. 40 -42 Scholars have questioned the generalizability of this research to adults given differences in their disabling conditions, their health service systems, and advocacy resources. 3 This study's finding of no overall differences between FFS and MCO program expenditures appears to support this skepticism. Yet, there is intriguing common ground between this study and the pediatric research when one considers the binary outcome measures that are common to both including a reduced probability of emergency department visits associated with MMC. Different outcome measures may mask the similarities (or differences) between MMC's effects on adults and children with disabilities. Research that compares the relative effects of MMC on pediatric and adult disabled populations may identify opportunities to transfer the lessons learned from 1 population to the other in designing Medicaid programs.
Beyond FFS and MCO programs, states are also experimenting with a variety of care management strategies that have the potential to contain costs. The clinical diversity of this population, for example, has prompted states to design programs tailored to the medical and social needs of particular subgroups such as adults with physical disabilities 43 or particularly high cost beneficiaries. 44 Enhanced home and personal care services, for example, may obviate the need for downstream (expensive) care in a population that has mobility impairments; whereas, integration of social support services into health care delivery may be an effective strategy to reduce ED visits among socially isolated or mentally ill individuals. These small, but growing, This study's findings should be interpreted in light of its strengths and limitations. It is challenging to obtain a sample that is both large and nationally representative because the working age SSI population represents less than 2% of the US population. 45 The sample size coupled with the skewed nature of health care expenditures resulted in imprecise estimates of services such as inpatient care which drives total expenditures. Two important implications follow. The nonsignificant results may provide weak evidence of no relationship between Medicaid program type and expenditures, and the results do not address the relative efficiency of MCO and FFS programs. MCO programs may, for example, increase the provision of less expensive care (eg, prescription medications) in an effort to reduce the frequency and/or intensity of inpatient care use. Follow-up analyses of inpatient admissions and length of stay hint at this possibility with some evidence of reduced length of stay for MCO programs (results not shown). Future research with a larger national sample is ultimately necessary to confirm this study's findings and assess the efficiency of health service resource allocation in each program.
This study's estimates reflect average outcomes associated with Medicaid MCO programs as states have implemented them for the beneficiary population as a whole. I cannot rule out the possibility that some Medicaid MCOs are effective at reducing expenditures relative to Medicaid FFS for adults with disabilities or for clinical subgroups within this population. Nor, does this study address the potential effects of other types of MMC including primary care case management, carved out services, and combinations of these programs. The relative effects of PCCMs on expenditures among adults with disabilities have not yet been demonstrated suggesting an important area for future research.
Both the results and the limitations of this study suggest several possible extensions of this work to inform ongoing health care reform for adult beneficiaries with disabilities. Future research will ideally address both the heterogeneity of the adult disabled beneficiary population and the variety of care management strategies in place (or in development) to manage them. It is plausible that different models of care and financing may have differential effects depending on the beneficiary's disabling condition or cluster of comorbidities. Thus, research that examines the trajectory of health outcomes and expenditures for clinically meaningful subgroups under different models of care is needed. Given the paucity of research in this population, one could approach this broad subject from many directions. There is room for case studies to unpack the "black box" of the MMC programs that Medicaid deploys for adults with disabilities, for methodological work to construct meaningful subgroups when the disabling condition is not present in the data, and for stateacademic partnerships to take advantage of credible enrollment, encounter, and claims data to understand health care use patterns under different care structures.
CONCLUSION
This study speaks to an ongoing policy debate about the health care delivery systems and financing strategies that result (1, 8) in the most cost-effective care for adult Medicaid beneficiaries with disabilities. On average, I find that a shift from Medicaid FFS to Medicaid MCO care for adults with disabilities is not associated with a reduction in health care spending. Ideally, this finding will stimulate additional research on the relative effectiveness of Medicaid cost and care management strategies for this vulnerable and expensive population.
